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Abstract 



A DC power supply device comprises an AC/DC converter 1, a DC/DC converter 2, and a DC 
^nverteH conveLg DC power from a battery 4 to DC voltage for connecting to outpu terminals of 
m^Ar/DC Snverter The DC power supply device is provided with a controlling circuit 100 wh.ch 
o£e£es ^SrtSS and a Sad sharing level, impresses a charging command on a UPS 

coSng part controlling the DC converter, and simultaneously proydes a PFC cent oHing part 
con to ng the AC/DC converter with a current command when a voltage level is less than the 
cnarS ^ control level, stops only the charging command when the voltage level . more than the 
charging teve l and less than the load sharing level, and provides the UPS controHing part andjhe PFC 
contrallfng part with current commands when the voltage leve is more than the described 
AC/DC converter and the DC converter supply power in parallel when a load is more tnan ^ P r ^ r ' Dea 
vlearit*eZc™ve«er supplies power as a backup when a trouble is present ,n an AC power 
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Claims 

What is claimed is: 



1 A DC power supply device comprising: 

an AC/DC converter which converts a commercial AC input to DC voltage; 
TdcTdC converter which converts output power of said AC/DC converter Jj^^fj'j^ 
a DC converter converting DC power from a battery to DC voltage equ.valent to the output of said 
AC/DC converter to connect to output terminals of the AC/D converter; 

wherein S DC power supply devL is provided with a control circuit which controls the output 
SSaed 7aid AC/DC converter and the output voltage of said DC converter to a prescribed value, 
3JK^SS^*T«ld DC converter supply power in para.le. when a load is more than a 
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[ i 3 m%<n$8s&Ji zmmmzmt h a 

c/DC3^-n. b5Eac/dc 3 yA-^coft 

znmziz$mt& d c/d cawwi, 

A'.y r 'J -OfcSTOj SrltflBA c/D c 3 yA-? com 
A«S<oaa«EKgaitT ac/D C a yA-^oft 
fcJHfr*-* D C 3 yA-? S-Wf ?>igSim$iislS 

fc*£ . ftffif3mje«ia±«)»*K«E a C/D C a yy \* 
k buED C3^Wi tcJ; hmm^'ff £ 
8gA*<o»JSSc«ft:li:UiSD c 3 yA-^cj: £>A-y ? r 

I It** 2 1 1 fcti v »T > ttEMflRIHHM: . 15 

IBAC/DC3W<-^<0{fi*«E&Bf««[(C««i-f* 

«£EW*P0»t. f5EA c/dc 3 yA-^msi^- 

tt*#(fcf4tfiHtMHi]Kfc, 1512 AC /DC 3 y/^— 
?£8Wt&PFC$J«Jg&k, S5ED C 3 yA-? £55? 
«ftf^fclSWW-4UPS«|«l»i:, «EK;mBDEI» 
i, B5EmEK/H$*nE18&kB5 

P F C Mmff&ZfftEU P S Mttttte Mft L . 1512 A C 
/DC 3 yn'-^ t MI2D C 3 yA-? £ Wg-f -g, Z b 

[ W*Jf 3 3 I»*JS 2 (e& \ ^X . «E«El^/HWSl 

f?ikU WIBftW^fiMWl^^^jBifct*, H5EU 
P SWflP»ti»SBPFCIWai»fc:«8H6^*aj*-f &i 

i m#H4 3 ig*ja 2 v N ms«staiiKiiiK 

tt. ^fc<fcfcft*MGfe^EAC/DC3yA-*o 
BfJtfflflfcSMteifiifcftfc. I5EDC 3 yA-^icffi 
LfcJWWSKtetfffl'f * I5ED C 3 yA-*o 

[ m$m 5 i m^m 2 tcfe \ >t . t5Em««3riii» 

(±, fc & IWHta&WWE A c /D c 3 y/ \*- 99) 

vat&ws-t htih t , wed c 3 wwemaB 

9 Lfcft*«»#*Bf£tt*-C#ffl-*-* MED c 3 yA 

[M*J36] W*3B2t:J3^T. ACff«^aj(3S§Sr 
Rtt, ACAT'JCOffm^tiit, 1512 AC /DC 3 yA- 



Iffim8 3 ffi&g 6 fcisvvc . huEU P S#JWgR*« 

[113^9 3 »*«6(CtJ^T. «RE«at«*@»fc 
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* d c / d c 3 y A- ^ t i -> x «SSAft^S$ 

AC/D cayA-f^-DC/D C3yA-^*<M?!l5i: 

*K¥««^g (OT, UPSfcui. ) «W 
(tL7t«jfffi^. AC/DC3yA-^<0A*Sr2* 

m<7)£.m>t>®&m&tfUhizz . #^2 0 0 0 - 1 1 

60 29-f^fg (8f«¥l 0-2 80 8 2 9^) (C, 3c 

awasioff «wrt=yc<y r y -*»4> tdWrt-* a », ^ 

7-yr®i^S*^?^ ic?5«B»IJ«Ji> AC/D 
T -y r 3 yA-? t <rm%<rV£)}\,z*rA Y*Wm 

m Ltzmzmmmt t zmm l. i&i> a . y 
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[0003] 

[WftWKfeL J: 3 ki-&iBi§] U*»U *Ht*tU P S 

mm* srttssm* kssw* a c/d c a > ■> w #a 

■f «H«W$iL« . b*> t . WWtU P S £«M-ri> 

i&tfHSSlia^. DC/DC3^-^CR*8*i5ft 
Att*<7)tt*&^*«t * 9 . SIE^Sflf**** < . 

[0004] imvpMmt. txcom 

ai^2&$WBfc#. ^^-x-ffc, ^nxh-fbSrHoTt 
[0005] 

K, *ffl«a^AtlI8W£EC«8W-*AC/DC3 

ffiWEfcSSJW & DC/DCn^WL^/T'J- 
cofiaCftSrffiEAC/DCnWN-^^ai^fflafOItt 
SUECSiLtAC/D C 3 yrt—?coftjjiQFHz1£ 

AC/DC3^W»lfl*«EJ:DC3^W«)ai 

m)±V>miZ AC /DC3^WiDC3yA-?i 

fi&«. AC/D C n y^-^cOiti^SES:0rStt^ffl» 

-thmmmmnt . ac/dc^ y^-9^mm.m^ 

WflWft P F CftJfSgBk . D c 3 yA- 9 *m%Minz 
mwt^psmm»b. mJEvoMfcMUB&k. t% 

ffi^tj6tT«a«4Ha». P F ClWWffRtfU P S$lJ 
«a5fcil*PU AC/DCa^WkDCa^W 

SrSStt. ACA^^fftiffi^ AC/DC3^W 



[0006] 

»E«?!^B<7)«lB£^*-t« 0 1 K**^ • 2 0 0 liHiS 
t£S. 2«DC/DC3^'-?, 5iifl??fC*S. tt 
j^S2 0 0ti. AC/DC3^W1. DC3yA 

&. AC/DC3^W1I4. S8£0S&1 1. 'JT? 
WH2, X^yf^n^'^-nA, 3 

8BJKBia»3 2*»4>«***i. MffHWl 0 0fc«k->T 
«»3fu A'- y f'j-4t3yfytl 50firci£3MI 

[ 0 0 0 7 ] 02 *HI4J£«U^ &E««^B<0 

mwhiki o o^pai2:^-r. «m»hibi o oti. «ff 

«»0B(AVR) 10 1. «a«^ia»io2, PF 
CfHtHSl 0 3, SMlHIft (OSC) 1 04. UPSM 
»35 1 0 5 . SSEU-^HaftUHfc 10 6. m^snuss 

1 0 7*»fefll«**t» P F CftJffllgB 1 0 3Ji. tt£ff$J8f 
0»(ACR1) 103-1. WMM#JftBK(PW 
Ml) 10 3-2*^*«StL. UPSMHW10 5 
(±. «CTfflilsIS& (ACR2) 105-1. B»fi#» 
(S;lH]S& (PWM2) 1 05-2. ftMfflWl 05-3*- 
«,«ASit«. «H*l9ftl OO^AC/DCa^W 
1 1 D C 3 yA-^ 3 JftlCMUt^ ^ t 0, S 
JgLfcltt8t»J*ll«fffll^DC/D C 3 2 |C« 

[0008] S3 5:fflv->T. AC A^J^'iE^^^Sfi 
«ffltf5»f^*KnW6. H3(i. «a®!t2 0 0oai* 
«E <20 0tti*«E) t AC/DC3 1 (73lti 

srr**. wsnmm» <avr> loin ayf> 

-9"15WSff (15WE) ^*L. aewffvref 
ltJtKtT*Jffllffl^ft-f-10 1-SSr»)£t. «El^ 
^MfcflHB 1 0 6 k Wifiim®®, 1 0 7 KB«nrt-6 . 
a;ffiK;M$ttlHlS& 1 0 6(4. ft^l 0 1 - StfftMffl 

•at. »jEUfcfi^*ai^5. 0 1 -stffc* 

M«v^KO««<o«iia (200 ffi^HBK** o~ 1 1 *> 
T'tt. «8KR»BI»1 0 7^i.Sft 
M^-fi^ 1 0 6 - S 1 k PWM 2 105-2^4i 
ilM^ffrfr 1 0 6 - S 2#*7-e*> 9 . 1 0 6 

-S3#ftWW*l 0 5-31C. ttfHfrfrl 06-S4 
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*<pwmi 1 0 3-2fcemniSfi4. jbkbjwuki 

0 7I±, VStttttlilK 1 0 2 £(4fs^ 1 0 1 - S £flt* 

1 07-S1 bLX&j}L. ACR2 105-lfcUi 
■tfofcfl»10 7-S2i:l/CiiWrt-*. ««fl^0SS 
1 0 214. fl»l 07-S 1 £S«Wl l«Of±i^«E 
( 1 lmffit-t) iD. AC/DC3WW10W 

«4rtH02-St)WU ACR1 1O3-KC0 
ftrT*. ACR1 1 03-1(4. SSS««iJIlISIl 6<0 
fltffltSE ( 1 6«8S) *«86»4Hil 0 2-SfclW»f- 
Zfflfflm^ZBtitL. PWM1 103-2^LTX 
yfy/ffl 3<7)ggiMi^ ( 1 3 raws?) 

■th. i3rawi^«ia»uoscio4"n**&. 

5E«$(Jfflll 0 5-3(4. £®SS3 1C0«S ( 3 2 
*%> fcAyf 'J-4<0«E (4«E) jWJfJgtf I re 
f2iVref2 T&4 l>«mSS^mffi^T'^ y x 
U-4 ^^Mffll-t«.±tHl8S3 1 osa&tt? (3lHl 

3»**>. «*E»2 0 0tf>atfJ*Ei: AC/DC 3> 
lOft^ffilK^h-Eiifttii^ma (^'vx'J-4^ 
<0*WtSE*4*4*V». ) «, 03^)2 OOtt^mffii 

i uyjregtsr* . ft-f-i o i - s#%msiJi8U'<./i'£ 
Hi. n.#iftmmi'*Ji'im<7)ffi& (200a 
i~~i 2^«iai«ft«f«») ?«. asws* 

1 0 6 - S SAM^kftftA 5 . fl6<0Ji^-H«4S:fl:(4^ 
t\ ftflt^l 0 6-S3*^7fc^l,C0T'. DCay 

LOAtfttftU £jW?£4HS-Tft. 1 0 1- S# 
ftff^fiMWW^JSUKOfS* (200 iiJ}J«Sfc&* 1 2 
-t^WISkOftSttJB) T(4. SE^Hf(ffl@»l 0 6 

t4. ragman 1 0 7 1 0 6 - s 1 1 

^ftmmv^&^comxh&wfacow&m^ 1 r 

e f 1 PWM2 1 0 5-2tttfl* 

^ 1 0 6 - S 2 ^Epfln-fft,, ^S^IIIK 1 0 7 (4. ft 

awna** 1 0 6 - s 1 b . rat^-mss 

1 0 2 fcttaeWB* I r e f 1 1 0 

7-S 1 b LTaj^)t. ACR2 105-1«4<I# 
1 0 1 - S tmmm^ I r e f 1 fca££-*«Ke>flMt 

1 0 7 - s 2 1 i/ca#t*. mssj^-niK 1 0 

2(4. ft-f-10 7-Slhl 1«JE^4 0. AC/D 
cnwwi^rai^ffii 0 2-s«U pp 

aSranWi# Irefl C«»t*. ACR2 10 5 
-lfcPWM2 1 05-2(4. DCa>A—?3(0& 
jlWfo3 2«^S?Pfl^ Irefl £®6L;tM#fi 
-tl 0 7-S2C^^43^. DCnwW3£fJffll 
-fft. AC/DCa^A-^ltfjaj^aKiaBWS^I 
refit, SSMDC3yA-^3TML^ 
<>>. 2 0 0f±57J«E* 4 'm^<i(^^.4o(CAC/'DC3 

yA— ? 1 tDCa^W 3 #M#liaff f ft . =5r& . 
WEl^UfcffiBHl 0 6(4. 1 l*mt#*E«LT 



ACT^J^fWWrfctt. ft«f#fflft« 1 0 6 - S 1 1 0 
l^*C/U>5ae*fi# Irefl Irl^WUlSI 1 0 7fc6p 
fath. 0 5-3\rfm?h-fm$tft 

106-S32-5T7. PWM1 1 0 3 - 2 (cEPSirT ft 
ftfft£<frl 06-S45r^"7L. A' 7 f y-405ft«t& 
flsfcAC/DCawWiaiMtsfcffjt'fS. nm.M 
KHS810 7(4. 10 l-S(3ffi^-fftft^£10 7- 
S 2fcSMjU tii7J«S3 2*8S**B#1 0 1-SCffl 

^3TACA^^i?m<!0A*.y^T>/r$-r*. 

[000 9] a2tC*LfcH«g»l OOSfflV^T** 
LJtiaico«ji^a(c4ix(4. DC/DCay/W2 
COA^J 2r A C/D C 3 >J<-9 1 fc D C 3 3 (C 

T&ft. 

C 0 0 1 0 ] 04(4. *l««K4ftil:«mig£Efic7> 
ffe<!0»JtWia»l OOWBHSrw-f. 04fcfcWC. 02 

W^Tp-t. 04T14. 1 0 5- 3 art* 1 0 5-3. 1 
05-23^1 05-2. 106a#106. 107 a 
ifi 1 0 7 fcft***«jSS*"C* ft . ACjfm^iUElSS 
10 8(4. *ffctciU025*iJtfll*K*r**. ^€$IJ» 

1 0 5-3a(4. A'7f l J-4»^iii,fiL, ^fli 
^JB*fcl4W 1 0 5 - 3 - s *EK;^tfi0S& 1 

0 6 a i. ft ««g2r * L , ^WfO 3 1 mWMft<?M 
fiS2rPWM2 105-3atlT?li?-Jl^i5 
fcLfciiZre&ft. mEEl^^^jaHISSl 0 6a(4. ft 
^10 5-3- SC0EP»(=(4. m^ffl*^- 106- 
S 1 ff)iHt>crm±k . 1 0 6 - S 5 (Kimmt 
ft#2:*±-tft. 4^(4, SCTBWWW^kflW^^fflM 

£ff±-t*. mmS^l 0 6-S5U. H201 06- 
S 3 . 1 0 6-S 2<^S#cODIiefcH«C 
IWffihft«-i:»WS***aW*fi#-?ft4. PWM 

2 1 0 5 - 2 a(4. 1 0 6 - S 5 *%^^0«f(4. 
*WW»1 0 5-3aj6»t6fliaL^fi^Srfflv^3 IB 

mmmm-h* mm±^miz3 lmmm^ 

ff:jJ:L. J(t«^<O^f(4ACR2 10 5-l*>^EPJDt 
fc«^*Jflvvc3lBiWS*&»jfc$-.S. ACffS^iii 
088108(4. 1 lSflES^SrKffiLTff 5 ACA^^O 
^m^Jilt. AC/DCnWN'-^l(7)f|gSfg^l 0 2 

- s tmmnm&ntii. ie-s mtasnzx ft wmmmco 

^&l"Omiii®& 10 6a (CEPJD L . 0 2 "CR?! Ufc 

iisi«(c$ij^-rft„ 

1 0 0 1 1 3 04 <0± d CrMlf SIB 1 0 0 
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^iDf?m^i*a^tii-ri»-t*^. Den 
yA- ? 3 <7)wmm^<?>&f8.®zgMfc-r% z t #-c# 

4fe-««ofi«tt<oi6i±*>*c*4. sec. mflWHi 
•jwwiac. «ss^nissi o 7 a(c#-i«aewi^ i 

r e f 1 £jifa£JtWtflirt 4 i k C<fc 0 . 12 5 C^-f 
lot, AC/DC3^A-^l<0iaj*«a[*BlfSJt 

4. 02comSE«®lllKl 0 7fc-5-*.4«*iSll# 
I r e f 1 *JJr«it*T1iMinLTfcK«-e*i. 

[oo 1 2 j zzx\ m4t l z- } mmx^2mm.m^ 

RXf 1 6*8H3# 1 6 - S *m$mn.®& 107at9 

mth. tea. 2«esifrfrtt, hic^l^dc/dc 
mtim^m^-z-h 4 . «a%9 200 -ci**irr & we* 

oTtg^-1 0 7-S 1. 1 0 7 - S 2 ZMWth ZklZ 
i 0 . «SHR*@fl 10 7a. «SS*^HIg& 102W 

p srnom 1 0 5 fciww-r* . ±ffi<o«a*6^te#fc:jB 
t"r«rfc->riWP , r4ii:KJ:>). ac/dc3w<- 

^1W3WW3 SraflJ^rlM^RJBt:^ 4 - k ** 
ft* 4 OT. ft^jEmciSiSCfE t 4i*tttfrOtt2l£ia 
£HJTC£ 4 . *fc, WSMWIIIK l O 7 a(c«* 1 6 

[ 0 0 l 3 ] 06(2. *^coffe<o^St^©C«kl)liE^ 

«a9sa^»)«*5^r. 11 1 ^Ltznmmm.2 0 0 * 
0 0 ^m^zwmm-h . ; -t. **§st 2 00- 

l-200-nll 07^-niJ«HS§l OOfcfflwr 
«8BB4Hi# 1 5 0 - S<0SS3rfr<< V jWTiHIfcfH 

°rtgk -rsmtefciri- ^ . 

[ 0 0 1 4 3 117 fcjS-tfHfPEIB 1 0 0 (C&WC . 04 
k PI— £ ftftfcBKfltlfinRtt .04k l§I«cOfi§Jft 
5*Sr5**\ 07T"fi. lO7bA«04OlO7al:ft 
tW-*«j£S*-C*S. «8ra*W0SSl 0 7b(i. 
JB4*l 5 0 - Sft-^^gS-f i>^fg2r«HX . ftlMHiM 
»£1t5. =3rfc. tt»*Hi-tl 5 0-SW1 

& *a t *vt v ^4 #«asOT<o aj*«8Ko*bWS*¥%« 

*£fcJH^6£k^BWttiij£S*tS. DC/D 
S^fcit* t-TfcJ:^. 06<OJ:3fc:WJ!i 



DC3yA-?2£f?it$-£4.I k&<. ^tftfl^H*^ 

[0015] 08ii. 2|s:^Hfl<Ofl!l<7)IUt^®Cj:SE8iE 
«*^«0»JS4:5H\ 06fcffl*r4j£{i. HiS3£« 
2 0 0 - 1 ~ 2 0 0 - n (Citffl l x 2 <I 0V * v x 'J - 4 
-1 k4-2SrSttSi'5fc:Ufcii:t > abft. VS&K 
200-1-200-nli ^M7r-H*W0#^MK 
SS*£fflv v tA.yx'J-4-lk4-2fc:S$rr&. II 
8 CStHiMt: J: ixtf . ISO < 'J- fcftflW 4 

4. 

[0 0 16] 

gS^jSrtt^-rS-k^T^Sk^C. «^tt5rlS]±$ 

^C^tii-ri>-k* i: -C'§. *Jt. DC3y^-^«i 
«-?<7)ffMgPSr*ac-n.Clk* i T'^4cOt'. «jgc07« 
ttffi'fbR^«I«llI»Wj^fl:**l't4 i k * J T'^ . - 
gOfIffitt£ffl±£-£&£k ac/d 

C3yA-^C0ti37j€?)fi^mei:b*T*iSD$^. DC3 
XA-^ co m*«»Sk J5f SJt*T4MaW« L T M^'J»^ 

3S-r&ik 36*^*4. 4fc. *^CJ;ix{f. «i®^S 
S:#*'fbL^«^k't4ikCJ:0. %mkLtz®B&ffi 

cODC/DCrjyA-^$rff±S-^4Clk ; $:<. 
*^fi3>Ik^T'§4o 

[mi] *f&B^w— mmmmiz x hffig&wmw&ntft 
m 

[02] *»B^{o«»igB<iO»iBI»«BI 
[03] *»^<?>M«!llIBOlM^ * *-T0 

[04 ] *%Bflcofi!i<o*i|fliiHiB(Oi*«a«^0 

[05] *«^«0flfic0«!l«iaHK0l(lff*^-H 
[06] *^0^5IJ(BKSiCJ:4B3E«aasatwfll 

Sc.0 

[07] *mRcomnmmm<offlffl®m(omMffif&ffl 
[08] *^<^>^^it^cj:4ita«aasi^fli 
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1-AC/DCnyA'-^, 2 -DC/DC 3 yA- 

i o o- -M^umss. i oi-«fflw»iu» (avr) , 

10 2-1tSB&*|lI». 1 0 3-PFCM»», 103 
-1-*SW«SR (ACR1 ) » 10 3-2-MMS 



m&J&OMi ( PWM 1 ) , 10 4 ( O S 
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